A new class of 4-amino-4-deoxy sugars has recently been synthesized by one of us, through a classical S N 2 displacement of the triflyl group by suitably protected amino acids in the neighborhood of an oxirane ring in 2,3-anhydro sugars [1] [2] . However, the yields of the target compounds suffer heavily from undesirable side reactions including epoxide assisted hydrolysis of the reacting triflates, and the isomerization of an a-imino oxirane into an a-hydroxy epimine, analogous to epoxide migration [2] . Apart from that, the therapeutic utility of the products is considerably decreased owing to the presence of benzyl ether linkage, ester functions and the oxirane ring, respectively. The selective removal of these protecting groups causes, in each case, substantial loss of material and racemization of the amino acid moiety. These limitations and the potential biochemical interest of these compounds have led us to further investigate the C-N coupling reactions between sugars and amino acids. These studies have now resulted in a one pot synthesis of a new class of pharmacologically interesting 6-amino-6-deoxy sugars by way of a novel displacement of the primary triflyl group in 1,2:3,4-di-0-isopropylidene-6-triflyla-D-galactopyranose with a variety of suitably protected naturally occurring amino acids. The reactions * Reprint requests to Dr. Abdul Malik.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0340 -5087/87/0400 -0514/$ 01.00/0 work under extremely mild conditions and invariably provide, besides the target compounds, a small quantity of hydrolysis product which, unlike in the previous case [2] , can be recovered and recycled. The amino sugars obtained in the present work have only isopropylidene protecting group in the sugar residue which can easily be removed under mild acidic conditions.
1,2:3,4-Di-O-isopropylidene-a-D-galactopyranose(l) was prepared from D-galactose in one step by the method of Schmidt [3] . Reaction with trifluoromethanesulfonic anhydride in the presence of pyridine at 0 °C afforded the corresponding triflate (2) [4] , On the other hand, representatives of different classes of amino acids were used to demonstrate the scope of the reaction. These include methyl esters of L-glycine, L-alanine, L-leucine, L-phenyl alanine, L-methionine along with benzyl ester of L-proline, diethyl ester of L-glutamic acid and ethyl ester of N f -(Benzyloxycarbonyl)-L-lysine. All of these were respectively used to displace the triflyl group in 2. In each case, sugar triflate (1 mmol) was dissolved in dimethylformamide (4 ml), added amino acid ester (2.5 mmol) at -20 °C, warmed slowly to room temperature, and kept stirring for further 24 h (48 h in case of lysine). The solvent was removed in vacuo and the products were isolated through column chromatography over silica gel, and identified by their elemental analyses as well as spectral data. The percentage yields and physical constants are described in Table I .
In the light of the foregoing account it may be concluded that the displacement reactions of the primary triflyl group by the protected amino acids do not encounter undesirable side reactions and provide a better approach to these type of potential compounds. We have also met with initial success in carrying out parallel reactions with a secondary triflate, namely 1,2:5,6-di-0-isopropylidene-3-triflyl-a-D-allofuranose. The details of this work and procedures for the selective removal of protecting groups would form the subject matter of the full communication.
